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Abstract 

Thlo Is tY,e sorlpt, portion of unit #9 of 
a pl^sloal Balance ooursef The physical 
solence cotarse le ourrsntly being offered 
through the College of Education of the 
Unlverolty of Maine at Orono for non*solenoe' 
majors. Thm course is auto-tutorials This 
portion of the unit oontalns the same' Information 
ac the slide tape portl on o Th^ student- then 
has the option of using the script or listening 
to the slide tape presenta.tion prior to 
accomplishing tha sxperl^iei^ts which tha 
course requires . Tlie student usas the Inquli^ 
approach to dlscovar mrlcus electrical 
relationships. 
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UNIT 9 

STATIC AND CURRENT ELECTRICrTY 



Advance your slide t.ray to slxdo 



la this unit ynu will study atatic and cjurrent 
electricltyi nut first, let's look ac slide 2 
and sec what tha unit objectlv^i; are. 




OBJECTIVES FOR UNIT 9 



1, The student will be able to defitie the following terms 



a* static electricity 
b, current electricity 
c* alternating current 
d. direct current 
e* positive 
f, negative 
The student will be 
The student will be 



voltage 
h* current flow 
i, resistance 
j , capacitance 
k, conductor 



1. non-conductor 
able to produce static electricity, 

^ able to use different measuring devices. 

The student will be able to predict the behavior cf charged materials. 
The student will be able to distlniuish between conductors and non-conductors, 

able to construct simple circuits. 



The student will be 

7. The student will be able to identify positive and negative charges, 

8. Using Ohm's Law, the student will be able to compute voltage, resistance 
and current flow* 

On slide 3 you will find a list of eKperiments which 
you will conduct while studying this unit. 



EXPERIMENTS FOR UNIT 9 

1» EKploring charges 

2, Transfer of charges 

3. Types of charges 

4* Conductors and Insulators 

5. Charge generator 

6. Atoms and electtsns 

7. Charge density 

8. Storage of chargee 



9. Forctis of charges 

10. Coulombs Law 

11, Direct current batteries 
and simple currents 

12 • Schematic diagrams 

13. Otmis Law 

14. Measuring circuit parameters 

15. Building simplB circuits 
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At the end of the unit you will find that we 
have inserted siidea of an historical nature. 
Historical material, while not vital to the 
understanding of electrical concepts, better 
allows us to appreciate the subject with which 
we are dealing. 

Before it is possible to study static or current 
electricity, we must first define electricity. 
The word "electric-' is derived from the Greek 
word amber. Now look at slides 4, 5 and 6, 



What do you suppose happened when the hand 
first touched the doorknob? You have probably 
eKperlenced this phenomaiion yourself, especially 
when the humidity was of the correct value. 
Would you expect the humidity to be high or low 
when this happenat Why? Based on the previoup 
slides and discussion, can you dGfine electricity? 
Record your dafinltion in your notebook. 
Now study slides 7 and 8, comparing and contragting 
what you see here with your definition. 
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The word "electric" la actually a Greek derived word meaning AtlBER. Ambfir is a 
tr.^'UJ-lucent Csemitiraniparcnu) yailowlsh mineral , which, in the natural form, is 
composed of £o-,silized resin. The anc.leat Greeks used the works '^elecCtlc forca'' in 
ref^irring to the mysterious forces of attraction and repulsion eKhibited by ambpr 
when it was ru.bed with a cloth. They did not understand the fundamental nature of 
this force. They could not answer the seemingly simple question, "^^hat is electric- 
iLy?" This qucation is still unanswered. Though you might define electricity as 
"that force which moves cjlectrons," ti.is would be the same as defining an engine 
as "that force V7hich moves an autotnobile . " You would have deFcribed the effect-, not 
the force. 

We presently know little mora than the a-iclGiit Greeks knew about the fumda- 
mental nature of electricity, but tremendous strides have been made in harnessing 
and using It. Elaborate theories concerning the nature and behavior of electricity 
have been advanced, aai have gained wide acceptance because of their apparent truth 
and demonstrated workability. 

From time to tijne various scientists have found that electricity seems to 
behave in a constant and predictable manner in given situations, or when subjected 
to given conditions. These scientists, such as laraday, Ohm, Lenz and Kirchoff, to 
name only a few, observed and described the predictable characteristics of electricity 
and electric current in the form of certain rules. These rules are often referred to 
as "laws". Thus, though electricity itself has never been clearly defined, Its 
predictable nature and easily used form of energy has made it one of the most widely 
used power sources in modern time. By learning the rules, or laws, applying to the 
heh£ '1' of electricity, and by learning the methods of producing, controlling and 
ur 'k , you will have "learned" electricity without ever having determined its 
£unds.me'nti?l identity. 
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The Molecule 



Ore of the oldest, and probably the most Benerally accepted, theories con- 
cerning electric current flow is chat it Is comprised of moving electrons. This is 

the ELECTRON THEORY. Electrons are extreinely tiny parts, or particles of matter. 
To study the 'electron you must therefore study the structural nature of matter 
itself. (Anything having mass and inertia, and which occupies any amount of space, 
is composed of matter.) To study the fundamental structure or' composition of any 
type of matter, it must be reduced to its fundamental fractions. Assume the drop of 
water in figure 1-lA was halved again and again. By continuing the process long 
enough, you would eventually obtain the BmalleBt particle of w,.ter posslble-the 
molecule. All molecules are composed o£ atoms. 

A molecule of water (H2O) is composed of one atom of oxygen and two atoms of 
hydrogen, as represented in figure 1-lB. l£ the molecule of water were further 
subdivided, there would remain only unrelated atoms of oxygen and hydrogen, and the 
water would no longer exist as such. This example illustrates the following fact- 
the molecule is the smallest particle to which a substance can be reduced and still 
be called by the same name. This applies to all substances-liquids, solids, and 
gases. 

When whole molecules are combined or separated from one another, the change is 
generally referred to as a PHYSICAL change. In a CHEMICAL change the molecules of 
the subptance are altered such that new molecules result. Most chemical changes 
involve positive and negative ions and thus are electrical in nature. 
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Advance to sliclu 9. 



You should remember that slide 9 showG a model 
which fits mans' observations; however | no one 
has ever actually seen a proton, neutron, or 
electron* In theory^ which subatomic particle 
moves? If you do not know the answer to this 
question or are not sure, research the question 
in one of the physics texts found on the bookshelf 
and record your answer in your notebook, 

EXPERLHENT #^ 

One type of charge is a static charge. At this 
point we will define static as not moving. From 
the unit 9 equipment cabinet , obtain the items 
showTi In slide 10 and proceed as in slide 11. 



Advance to slide 12 and hold the charged rod over 
the bits of paper as shown. Now record your results 
and repeat this procedure, this time holding the 
charged rod over the bits of alumlnvm foil as 
shovm in slide 13* 
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What happened? Now repeat the above operations with 
a piece of wool cloth and the rubBer rod. Record 
your results. Were they the same as those obtained 
using the plastic strip and papr^i: towel? Why? 
Rub the plastic strip as you did before and 
perform the operation shown in the next' slide 14, 

Did anything happen and if so, what? Rub the 
plastic strip with the paper towel again, advance 
to slide 15 and perform the operation shown. 
Record your results* 

You should now write a summary of what you have 
learned about cl targes. In your summary you should 
decide if there is more than one type of charge. 
If you feel that this is the case, how would you 
name these charges and what led you to belie\ a there 
was more than one type of charge? Now that you have 
completed your summary i advance to slide 16 • 

When you rubbed the various rodst you created 
situations similar to those seen in this slide. 
When using some types of materials * electrons are 

transferred in one direction* While the use of 
other materials results in electrons being 

transferred In the opposite direction- The 
direction in which electrons move is Important* 
Do you know why? 
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EXPERIMKNT if 2 

Obtain the inateriais shown in slide 17. 

Charge the plastic scrip as you have done before 

and hold it close to the ball* What happened? 

Record your results and advance to slide 18, 

Rub the rubber rod with a piece of wool* and 

hold the red close to the pith ball* Repeat 

this operation using the glass rod and the piece 

of silk and then record your results. Were your' 

observations the same using the three rods? 

If you noticed a difference in reactions s describe 

it and then eKplain why you think there was a 

difference. 

What can you conclude frora your observationB? 

Using the equipment shown in slide 18, rub the 
rubber rod with the piece of wool and touch the 
pith ball as shown in slide 19. 
Now rub the glass rod with the piece of silk 
and hold it close to the pith ball as shown in 
slide 20, 

This time, first irub the glass rod with silk and 
touch the pith ball. Then rub the rubber rod with 
the piece o£ wool and hold the rod near the ball. 
Describe your results in both the operations which 
you have just performed. 
Why do you think these events happened? 
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Advance to slide 21. 

You have probably discovered that there are two 
types of charges. These charges are known as 
positive and negative^ or plus and minus charges. 
Obtain one or more texts from the book shelves 
and contrast your results in EKperlment # 2 and 3 
with tha teKt information and then write a short 
summary of tnis comparison in your notebook* 
Before going further^ obtain Quiz //I from your 
instructor. As soon as you have completed the 
Quiz, ask your instructor to evaluate it. This 
will give us a chance to see how you are doing 
and to Identify problems which you might be 
having before you are too far into the unit, 

EXPERIMENT If ' 



Obtain the items seen in slide 22. 
Charge the rubber rod and proceed as in slide 23 i 
recording your results when you have completed 
this taski Based on what you have learned in the 
previous eKparimentSp EXPLAIN YOUR RESULTS* 
Now advance to slide 24. This time touch the ball 
with one end of the copper wire, charge the rod 
and touch the other end of the copper wire. This 
operation may require two people » one of whom will 
hold the copper wire. When holding the copper wire, 
you should insure that it touGhes only the ball on 
the electroscope and the rod and that It la Insulated 
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from your hnndfi. Repuat; this operation, touching 
the ball of the electroscope with one end of the 
silk thread while touching the other end with the 
glass rod. 

Repeat this again, this time replacing the thread 
with a block of wood* In each case^ record your 
results. What are the reasons for your observations? 
Advance to slide 25, 

You have just investigated conductors and non- 
conductors, non-conductors are often called 
insulators, V7hy did the leaves of the eleccroscope 
spread when the copper wire was used? 
Based upon what you have learned, classify those 
items listed in the next slide as either 
insulators or conductors. 
Advance to slide 26, 

EXPERXMENT It 5 

Obtain the equipment shown in slide 27* 
Turn the machine on. ^Hiat do you observe 
happening to the paper strips on top of the 
generator? Now set a cotton ball on top of 
the machine. What happens when the cotton ball 
touches the ball on top of the machine? 
Record your results and then move the pointer 
close to the generator- What do you observe 
happening? 
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Design and conduct an experment which will allow 
you to determine whether the gene itor produces 
positive or negative charges* Then outline your 
experiment and discuss your results, 

EXPERIMENT # 6 

Advance your carrousel to slide 28 and describe 
the relationships which you think exist between the 
items shown. Compare this slide with slide 29. 
l^at, if any, similarities do you find to exist 
between the two slides? 
Advance to slide 30 • 

Describe what you see. What relationship do you 
find in evidence? Why do you think this table is 
named the periodic table? 

If two atoms were situated on this table such that 
there was a third atom between them being discussed, 
what might you predict about the electrons, protons i 
and neutrons of the guy in the middle? 
Compare your answers with the information 
presented in the next slide (31) . 
Now, what similarity exists between all of the 
elements shown except hydrogen? 
Where are the protons and neutrons located? 
The answers to all of these questions are included 
in slides 28, 29, 30, 31, At this point, If you 
are unsure of the answers to thses questions, you 
should consult a chemistry text. Please cousult 
your Instructor if further questions exist. 
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Next, draw a diagram of an atom having a) 4 protons, 

b) 5 electrons, c) 6 eltctrons, d) 7 electrons. 

If a given atom had 18 electrons, how many 

orbital rings would you hypothesize it to have? 

If you are not sure about how to answer this question, 

obtain either a chemistry or physics t^t from 

the book shelf and research the answer* 

You might also obtain your answer from slide 30. 

Based upon what you have seen of subatomic 

particles, if one were to move, for example, be 

attracted away by some eKternal force, which one 

would you expect it to be and why? 

EXPERIMENT // 7 



Obtain the equipment shown in slide 32, 

Rub the plastic strip once with the paper towel 

and hold it about 2 cm above the paper bits. 

Do you note anything happening? Rub the strip 

twice and repeat the operation. Repeat rubbing 

three times, then four and five, 

l^at results were observed? 

Now repeat these operations but this time hold 
the plastic strip 3 cm above the paper bits, then 
repeat again at 4 em above the paper bits* 
Record your results. Wliat effect did the number 
of ttoea you rubbed the strip have on the bits? 
What do these operations suggest to you about the 
quantity of charge? Based upon what you have 
learned in previous unite and the obienrations 
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you have Just made, definn charge density. 
Is there a relationship between the number of 
times yoti rubbed the rod and the density of the 
charge? 

If you are still confused about charge density » 
obtain a physics text and seek out the answer. 
Now design an expertoent which relates number of 
ttoes the rod Is rubbed and its' ability to 
attract bits. Collect some data, graph your 
results, piek the best fitting line^ determine thf. 
slope, compute the y-lntercept and write an 
equation for the line* Using the eKperlment you 
have just run, see if you can add the distance 
from the rod to the bits dimension and then 
proceed as you did before, graphing your results, 
etc* 

Obtain QuIe # 2 from your instructor, complete it, 
and have it evaluated before going on to 
EKperlment 8, 



RXPERIMENT // 8 

Can charges be stored? Procure the equipment 
ehoim in slide 33 and set It up as shown In the 
slide. If you are in doubt as to how to correctly 
set up the equipment , see your instructor* 
Turn on the generator and let it run for a moment, 
being careful not to touch any of the equipment. 



o 




16 



ERIC 



Turn the generator off and carefully disconnect it 
from the leyden jar* No'w touch the clip lead 
to the top post of the jar while touching the 
side with the other end of the same lead as shown 
in slide 34* Record your observations. 
Did you see an arc? If you did see an arcs why do 
you suppose it occured? 

Repeat this eKperiment using the setup shown in 
slide 35* When you shorted the capacitor ^ what 
did you observe to happen? From your observations, 
what can you say about the storage of charges? 
What is one function of a capacitor? 
inxat are some of the uses which electrical and 
electronic engineers find for caps^citors? 
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EXPERIMENT # 9 

Set up the equlpmoTit as shown in slide 36, 
The two rods, one hanging over the balance and the 
other sitting on the balance, should be of the same 
substance. Tf^ matters not whether they are glass 
or rubber as long as they are the same. The 
rods should be charged as they were in EKperiment 2, 
When a charged rod is set on the balance it should 
also be insulated from the balance. Find a suit- 
able material and place it on the scale when you 
are obtaining a balance* Charge both reds at the 
same time, this may require two people. Change 
the hslght of the top rod several ttoee such that 
the distance between the rods varies as mhoim in 
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slide 37. 

You charge each rod each time you ehange the 
height. This is a difficult experiment. If 
you are to obtain results, remember, patience is 
a virtue* 

What happens to the balance? Graph your results 
Is there a relationship between the distance 
between the rods and the amount of change of the 
balance? If there is a relationships can you decide 
what it is? Does a force exist between the two rods? 
Advance to slide 38* 

Vrheie Q and Q2 are the charges on two objects, K 
is a constant and d is the distance between the 
objects, F ^ the force between the objects* 
liThat can you say about the relationship between 
the force and the discance between the rods? 
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EXPERIMENT if 10 

Set up the equipment as shown in slide 39. 
Charge both balls by touching them with a charged 
rubber rod. Set the toothpick indicator at 15^ 
and record your observations* Repeat this 
operation , moving the poinner an additional 15''; 
what happened this time? 

Is there a relationship between what you have Just 
accomplished and the formula you were given in 
slide 38? 
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If you think that there is a relationship j what 
is it? In this experiment you have been 
investigating Coulombs Law. 
Now advance to slide 40. [see page 13 A] 
You should now have some idea of how static 
electricity acts under different circumstances. 
Before going on, review the results of Experiment 
4. In this eKpariment you may have concluded 
that charges move along conductors* We might 
define currant electricity as electricity which 
moves. 

Advance to slide 41. 

After examining slide 41, advance to slide 42. 
What force cauaei the liquid to flow? 
In electricltyi if electrons are to move as in 
current electricity (this movement If commonly 
called current £low)i there must be some force 
which causes this movement. 

In slides 43 » 44 ^ 45* we sea several sources of a 
force. This force is often referred to as an 
electromotive force or a difference in potential. 
Can you think of another name which might be 
given to this force? If not, consult the electricity 
section of a physics or physical science teKt. 
You might think of this force which moves electrons 
as being analogui to the force of gravity which 
moved the llquldl shown In slide 42* You ehould 
remembMi howas^erj that no one has ever seen an 
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COUL 'ii'S LAW OF CHARfflS 
The amount of attracting or repelUng force which acts between two electrically 
charged bodlea In free space dependa on two things: <1) thalr charges, and (2) 
the distance between them. The relationship of charge and distance to elactro- 
static force was first discovered and written by a French scientist named 
Charles A, Coulomb, 

Coulomb's Law states that CH4RGED BODIES AnRACT OR mmh EACH OTIER WITH A 
FORCE THAT IS DIRECTLY PROPORTIOTAL TO TIE PRODUCT OF THEIR CHARTS, AND IS 
INVERSELY PROPORTIONAL TO TIE bQUARE OF TIffi DIST^CE BETWEEN TIEM. 
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electron. Research evidence does suggest; that 
electrons move or are pushed when a forcci is 
applied J depending upon your point of reference, 
as the liquid did when gravitational totem 
was allowed to operate* 

EXPERIMENT if 11 

Examine the batteries shown in slide 46 and 47. 
What do you find these two batteries to have 
in common? You should have concluded that they 
both have a positive and a negative pole. 
They have positive and negative poles because \. 
they produce a type of current flow known as 
direct current. Direct current moves in one 
direction only and is commonly abbreviated DC, 
Alternating current, abbreviated AC, moves In 
two directions* You may compare these two 
types of current flow by viewing slides 48 and 49. 
Describe the differences you find between the 
two types of .urrent. You should remember that 
what you see in the slides Is only a graphic 
representation of a phenomenon. 
We are able to view these phenomenon only 
because of technological developments In the 
field of electrleity which results in the 
construction of equipment such as the 
osclllascope. 

Using a 1 1/2 volt battery, build the circuit 
shown in elide 50. 
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Does the light light? 

Describe th© path or current flow. 

Now build the circuits shown in slides 51-55. 

if you have difficulty understanding these 

diagrams, refer to slide 56 before going on. 

nompare and contrast your observations of these 
circuits in operation. Is there a difference 
between the amount of voltage ^pressed across 
the circuit in slide 54 and that impreased across 
the cirauit in slide 55? 

Is there a differance in the amount of current 
flow in these two circuits? If there are 
differences, what causes the differences? 
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F.XPERIMENT // 12 

Electric circuits are often written in diagram 
form called schematic diairams. These diagrams 
use a common set of symbols which allow all read- 
ers to understand their meaning. These symbols 
are called circuit symbols and in larger 
schematics they are numbered usually sequentially, 
Using the symbols shown in slide 56, draw 
schematic diagrams of those circuits shown in 
slides 51-55, using the resistor symbol Instead 
of the lamp symbol; 

If there is more than one of a given component 
in a circuit, assign each component a nvmber. 

Now redraw each sfchematlc drawing, substituting 
the resistor symbol for the lamp symbol. 
Can you hypothesize what similarity there 
might be between the lamp and the resistor? 
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EXPERIMENT // 13 
Advance to slide 57. 

The letter E represents electromotive force or 
voltage; the letter R, reslfltance; and the 
letter I, current. These three quantities are 
related in a law known as Otas' Law, Ohms' 
taw la used to describe circuits quantitatively 
fts shown in slide 57. Using the information given 
in slide 57, complete the chart shown in slide 58, 
giving the units of each unknown. 
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EXPERIMENT // 14 

From time to time it is necessary to use meters 
of various types to measure circuit parameters. 
There are many types of meters, three of which 
are the voltmeter, the aiimietar and the olimmeter. 
In what units do you think these meters read? 
In slides 59 and 60, you will sea several styles 
of meters used to measure the quantities we 
have discussed. 
Now advance to slide 61. 

Ammeters are placed in series with the circuit 
and, m the case of DC or direct current, are 
polarity sensitive. See slide 62. 
What is meant by the tern, "polarity"? 
Build the circuit shown in this slide using 
a 0 to 50 milliammeter. If you do not recall 
the meaning of "milli", review that portion of 
Unit 1 of EDC 140 In which this prefix is 
discussed. 

Connect your meter with care; if the pointer 
begins to move in a negative direction, 
quickly remove and reverse the connections, 
remember the meter is polarity sensitive. 
One more word of caution, if your meter should 
peg In a positive direction, quickly remove the 
meter and use one which will measure larger 
values. Why would a meter peg'' 
In the circuits shown. If the current were 50 
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milliamps, is it possible to detemine the 
resistance of the meter? The meter and the 
lamp together? Record the results obtained when 
the meter was placed in each of the two 
positions. From your metering, what can you 
detennine about current flow in a ieries 
circuit? 

Advance to slide 63- 

Connect a voltmeter* whose full scale value 
is not exceaslve, as shown in two different 
positions and record your results. 
Was there a difference in these readings? 
Can you guess why? 

To fully understand these circuitSt it is 
necessary to understand what causes meters to 
work and how they work. Write a report 
explaining this operation and the theory 
behind it as if you were the instructor and 
your students were at the saine point in their 
study as you now are- 

Advance and study slide 64, it may help you get 
smarted on this project, 

EXPERIME NT If 15 

Build the three circuits shown in slids 65, 
Using the letter B to stand for switch and R 
to stand for resistance^ assign circuit 
symbol numbers to your componmnts and list them 
in yotir notebook* Can you think of how these 





1 r-®T^ 

i- 1 1 
^ 1 1 

T 1 . 
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circuits might be named? Circuit A is a series 
circuit; B, a parallal circuit; and C, a series 
parallel circuit. Why are they so named? 
^at can you predict about current flow and 
voltage in these circuits? 

EXPERIMENT #16 

Slides 66-72 are, in some way, hiitorically 
related to the unit you have just completed* 
Discuss how each slide is related. Indicating 
to i^ich experlTnents the« individual slldts 
are rt^lated. 

Now that you have some ideas about statics 
and current, we would appreciate your discussing 
the concepts you have learned from your 
experiences . 

You .^re now ready to take the unit pretest 
and final test. 
Good Luck, 
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Quiz 1 

1. rhe eKperlttienCS conducted thus far have dealc with exploring the vrarious charges, 
'and have tntroduced you to the phenomenom of static electrLclty. You are 
motJ asked to define this force and eKplain more explicitly WHY this phenotnenon 
occurs. Ploaae Include an explanation oC how, when an object (such as the rubber 
Tod)has been static ly charged, does it effect other objects in which it has contact. 



Qui? H 

1. fn expetiment ? yOu were asked to d 



' y ^- €Sign an e^cperlnient %vhich relatad the number 
of timos a rod^-^as^ rubbed to its' ability to attract bits of paper. Interpret 



X\\e results of chis experiment (not just your gTaphed data). What law Is 
exhibited through your eKperimentation? Would the results Jiave been the same if 
the cbarge en tH^ had been posittve? Negative? 

Qui? Ill 

1, electric current Is the flow of electrons through €i conductor. Why do only 
' tha negatively charged particles ^'flot^"? Vhat force or forces cause electrons to 
mov^e? pescrtbe what happens to the movement of free electrons if resistance is 
added to tbe circuit. 



Pretest 

1, in a electric circuit, what are the three quancities present? Explain how they 
are related tn Ohm^ e lat^. 

2. complete the follQv?ing table, using the three quantities you discussed in the 

first questloni , . 

unit synibol "Ohni' s Law symbol 



quantLty 



amperes 



3* Given the equ^^tton: E - I R • 
wha t does R ? 
what does I ^ ? 

4^ When a difference in potenttal eKlsts betwen two charged bodies which are 
cotinect^d by a conductor. In which directtori will the electrons flow, and for 
ho^ long a duratloti of time? 

5* ^hat are same of the ways resistance can be changed within a closed circuit? 
In what unit ts resistance measured? 



6. In the simple Belles circuit shownp the 
af feeti^e resistance o£ the lamp is 2 ohms, 
wh^t is thi current flow (amperes) • If the 
reitetstice is J.2 otime? 
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Pretests coiit, 

7, a) What Is the total resistance (R^) of this circuit? 

b) What is the current flow (I) at any point In this 
circuit? 

c) What is the voLtage at each point of res Istance? 



8. Fill in the folLuwing tabled using the iiiformation given in the diagram 








R 
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9, In a series circuit, ^hen addltiotial resistances are addaW. the total realstance 
'increases. What happens if addttioiial resistance is added to a parallel circuit? 



10, Conipute the total current (I^) of this parallel^ Circuit s 




Given the f ormula , can you compute the total reslstanca (R^)? 




Wliat is Che voltage at R^j ^3 ^ 



For final test, be able to construct circuits. EKamplei Btilld a parallel 
a series circuit \^hich liavt the satne resistance. 
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